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1020020075492 #^ <^^>: 2003/10/20 

[S^eiS] 0014 

[XII ft Sift] 2002.11.29 

[^Xmd^H] 602B 3/00 

LIGHT SOURCE, PHOTO-DETECTING DEVICE, OPTICAL PICKUP 
APPARATUS AND MANUFACTURING METHOD THEREOF 

[SS] II £1 XT SI Ah 

1-2002-012840-3 

t ch e.i oj i 

[£ g] 

[CH£I£J3E] 9-1 998-000202-3 

[51?ISi^SS] 2002-027075-8 

§S5?I] YEE, Young Joo 

[^ej^^SJS] 680823-1093111 

[?@^S] 463-070 

[^^i s^is £^ai m&=? otmm 215 QHS-oi-e ^eom^ 210= 

604S 

[^3] KR 
[^JA^^] §^ 

[^1 ah aii42^°i ^§oii 2\m mm, mmm xii60^°i ^soii °i 

m ai- m m=?mL\ a. chei 01 

(01 ) 

[4>^S] 

Pl^SSiS] 20 3 29,000 B 

[^tig] 13 3 13,000 
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0 2d OS 
[^JAhS^S] 17 » 653,000 ® 

695,000 S! 

[^¥AH=] 1. fi^AH- SAj|AH(£S)_m 
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£ ^ ^ v ^7l SL^, % ^#7) 2.^, aff # S^^l £ ZL#^ ^ S 

a o V ^ % ^#71 2^( 10)^4 ^ ^ VA 57l 2l"(20)# I7fl^ 3:^^1(50)3. ^ °-3*) 

afl^Hr ^o] 7>^^JEL^ ; ZL # ^#7l 2^(10)4 % ^"^71 2^(20)3} 2l^^1(50)# 

-8-7} # #*1<2] % ^#71 21-(10)^ # ^7) 2f"(20H *]*\]7}^7}^ ^ ti>2^ <a 

2 1 
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% £f, # ^#71 fit, # ^<£#*\ ^ ZL#al {LIGHT 

SOURCE, PHOTO-DETECTING DEVICE, OPTICAL PICKUP APPARATUS AND MANUFACTURING METHOD THEREOF} 

£ 2^ £ 1^ cf^fi. 

S. 4^ £ 32] Hfl^ A>Alfi. 

■ S. 7^r S. 5£) A-A'^d ^fi. 
£ 10^: £ 9^1 B-B'^i ^^fi. 

£ ll£ ^°)) nf€- # ^#71 5L^2) *>3fljL lio] cfig £ . 

£ 12^ ^gofl *HE- # t^7l 5L§^ ^S^S xHlS iL°l 

1 : -ge]€- 71^ 2 : #A>^- 
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Q*}: 2003/10/20 



6 : 7flalEl 



7,25 : ^M>M 



10 : # S.^ 



11-16 : nf^l^.^ Hfl<l 20 : % ^^§7} S.^ 



21-1 : nisi 



23 : ^ 



tr "5" 



26,200 : SOI 7]^ 



31 : eflol^ cfo]5L = 



102 : ^ IB 



110 : qz* v}^3_-%. HVnv 



201,202 : 4ia 



205 : ^-^r ^ Vl 4 



<26> 



<27> 



21 : ^ ^S]^- # 

22 : ^e)^ ^Sj-^v 
24 : #^-§- ^pJflH 
27 : ^lTi^f 
50 : # ^ 
106 : ^-§-^ ^ v 
200-1 : 

204 : ^-^^v 

# ^J£ 7^ ^(optical data storageHH % ^H* 71^- T^t^l 

1-, # ^*7l £f, £^ % ^ ZL#°] ^^^ofl ^ $o]v\. 

tq^l^ ^^M^ (digital multimedia) &%si\ ^-^sf 7flo]-g- ^^2] ^ 
3Me1 ^^^(data network)^ ^ ^ (wireless 
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and mobile communication) 7]#<a] QiL°\} TVCdigital TV), 4*1 11 

(digital audio) ^ 7fl<y 3j± ^71, 3r A o v ^ o]^ ^ 1^3^ ol-i- 

#7>Sf ^ % ^ i^^-ofl ^^^ol4. Ojofl tfl^- 7l#^ tfl-g-O.S CD, DVD 

^o] % 7}^ nfl^o) 7l s. ^7H 71 Jl, # «fl^£# ^7>Al7]^, ^.Cf ^ 

^ (small form factor )4 % ^tr <£^7l- 4<£s>7fl ^slJl $14. , tfl 

-g-^ ^iL 7i# #*}<3] ^ofl^ fe O. 7] s. ^ £ i£n_V 0>u|ej. 7 )S. * 

^^8* ^tr flHBi ^(access speed) ^ Jl^s}- <*a] i^-=14. 

<29> 7l^fi] CD ^ DVD ^ ^ %^^1^ focusing lens), *l§3l^(col limating 

' lens), ^-^M (polarizing beam splitter) z|z}-<2] ^-^^<?1 -*f#(passive 

optical component s)# 43 7l^ # ^^.oll *>7fl ^1 2^}4 ^3^, 

3M7i ^ ^ zj#^ 7H1210S. 2fl 7fl^ (packaging)^ Eflo^ t}ol_£.=L ( laser diode) 

% 4-°l-$-^-(photodiode)l- 3t?l] ^ ^ifl^H S^SH*) A>-g-s)j7 

5£4. 

<30> ZL&)U|-, 4 3 7l#£] 7l#S T^^fe #^7^ 4 ^ ^ Jf^-o| 7 Jl^^c] 

SiAs.^, ^rfl-g- # 71^- -g-^-^ion^ 3^ ^ 
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<32> i£^cq Ufs s_^*_ tH^floJ IS Cfol^co^ afltol # ^ # 

<33> £ «a-tgiq £ SIM*] 93 °1» ^^^>7l ^13 ^ ^ ^ 

Efl Ol 7-1 Cfo] O.C ^yj-tt^ z\)^} 7 ] %0)tt. 

<34> i t^2l S 4^ ^^!^ f 2.1- , ^"^#71 5L1-, # cfl^^AHl 

*HHS*H^ 7l# tiV^^ll *}2i 3j**H *l|2:*K£-3- fA^, 

^1 ^^1 ^7>1- 7^^} 711 ^g-^ ^JE* ^Al7l7l fl^ 

<35> ^-71^ ^ ^ ^-^^r ^§>7l ^1*H 

<36> f^Jfofl <^^<^^ol a^SM ^ ; *>S ^51^ 7fltilE}7} ^ 3°! 7]^ 

<37> Aj. 7 ) 7 l^-oj ^ujE} ^ofl ^^51^ ^ -f^H^ #A}^ 7 }- ^ ^ ^ ^ o}^r # 

<38> a o V 7 1 #A>^^^«V^- ^tgo] 7l ^- ^ofl ^^£lol ^O.S.^-E-1 #A>£1^ 3g-c>) 

A Q VEfl ^ Cl^il^.«-Ei alAl-Sl^ iflJE^ ^^1- tilo]- S.^ ^71^1^5. 
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<39> ^ # A>olofl ^El^ ^BVol ^s)^ Ol^^l ± 

^^^-i- 7}7]b SOI 71^31-, 

<40> #7] SOI 71^ ^ ^Tl^H t^<£ *fl7^<>] T^ofl ^-^^ ^^--g- 

<42> #7l SOI 71^ ^7^2] <U^o\) ^ -Me)^ 45° 7fl ^3 

<43> SL^l-, ^-J=L ^3. ^ * *}o)6\) ^3 A^oVol ^l^^l ^1 

7}^1^ SOI 71^4, A o V 7l SOI 7]^ #J=L ^E]^ ^o] ^Ti^H *|] 

efl°l^ Cf^^JE.2f, <#7] SOI 7l^6fl Tfl 7^2] <U^«\) ^ ^) 7%7\S\v\ 

45° A oM eflo]^ Cfolo.coHA^ #A>5^ ti>A>^ DlsH- 7 >*lfe # t 

^71 2.1- 2f; 

<44> Zl # ^-^71 5.^-2} ^ofl tifl^sH f^JOfofl ^<3^1 *fl?lSH ^-f-S] ^ 

711*1^7} *g^SH 7l^3f, #7l 7}^ 7^]^ ^ofl ^^^D^ #0) ^ 
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<45> #71 # £f4 # ^#71 A>ol^ 7fl^fl^3lf 0>*ei %^S)o] % 

<46> 31 *h n-type^l Ir^l-o] ^ ^ ^^^^ofl p ^ ^^-JL <gx\ 

€* ^*Kr #7113-, 

<47> #7] ^ ^ o^H.cg^joll p ^ ^ ^Bl* <5><*| ^ ^ ^ JL ^ 

7l^r X^ofl t^sl^ ^sj-^* *ll7i<5H p-i- n ^^-^c] 5$. v±o]SLEL wfll* $#*|- 

^ #711£h 

<48> #7l 71^ ^ofl 7-1 -g- ^ y|nV t * #^ f^oM^ ^3^* \+7l JL 

M-^l* ^71^ ^Tflsq-, 

<49> #71 7-1 -g- 13 «>nl-ol £0^5:^. 7]^ #^6j| =.4^ nj-.fi. f^^. 0 }-§-fr| 7^^ ^ 

oil ^MVnl-^ ^ HVnl-^ #A>^7V ^ € gJI ^-^H_Vn}-o] eg 

^ *}^a-g- ej-^-a- ^#*Rr #31 ^ , 

<50> # 7 ] g^ofl 71 -g-^ MVnVo. ^ ^ ,g ^ o.^ ^ ^ -tf 

°^°J^* ^17H*>^ Pfi 3i ol-g-^ ^ ojTjiS. ^E^Rr #7ll<2]-, 

<51> # 7 ) 7l ^-^ ^ojj ^#,3 Alz} n>i=L3 ^171^ ^3^* 7m* ^ 

3^ ^l7l^>^ 71] til El* <§#*>fe #71121-, 
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<52> ^-71 7}&2\ Alz}- n>^a-g- MVnVo^ ^7^ Jg.^ 7} ^9] #i£efl 

*8^€ ^-§-3 *)]7^H # 7Wfe #A>^- ^ WV^O. 

*>fe # ^#7] 2.1-0] ^S« 0 V^o] afl^t].. 
<53> se^V, ^ ^ ^ ^EjS- #^ A>o]o)l AVsj-^-ol *§^£H ol^^^i 

<54> ^-71 S0l7l^ ^ofl ol- ^7l*>^ #Jf ^.2. 

#2] ^^^-^ ^#^l7l^ #7)1^, 
<55> AV 7 ) #o} ^egcd^ A o v ^- {HI) ^^jj]- 

^2\^7]7\ «y<HM-^ ^71^3]- 6}~g-&| ZL ^ofl 45 o S ^ 

^HTfl ^3tt ^Sil- ^^^l7l^ #7|1<4, 

<56> a o V 7 ] Aj-w. ^S^ofl ^]7^ «-^-Oj A>Sj.n^o) ^ofl *}^-g- ^4=- sfl^ 

^*}3 

<59> 5L 1^ ^ ^- ^ ^ ^ # ^o] ^Alsojji, £ 2 ^r £ 1^ , ^X\Q 

«>^" % *|<g ^1(50)^ # ^#71 £1-(10)^ =L % ^#7l £.-§-(10 HI £ 
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<60> % hv^ 7 ] s.^-(20)oll^ #A|-sl t])o)z\ aj(Ll)^ # ^#7l 5L^(10H #A>^p- 

( aperture) (2)# -f-4*r<^ ^#3!^ ^ ^ # ^ ^ ^ 

^(recording layer HI ^r^H ^#£1^ ^Af^zi, 7)^ ^-ofl^ alA}^ ^ # 

*H ^^1^ % §^-71 # 71^ cf^ 7)1 eflo]^ «J(L2-L8)J1S ^s)^ # ^ 

#71 2.1-(10)o11 ^s,^ ojfe # CfoliLtl tifl^oll ol^o^ 71S- nVofl ^ ^ Ajjr, 
71^- b| Aj-ofl eflol^ ^-o] 3.3 iL*^ 3R> ^IJi, eflolT] Ail ^1 w <^ 

^^.S. -R-^l*l-7l si feedback ^--§- <*7ll ^t}. 

<6i> Aj- 7 ] ^ ^^71 S.t-(10)£ £ 3, £ 4, i 5, £ 6, £ 7<H1 £^1^ ti >sl- ^-ol, 

# 4lJL» ^JLS ^«-3T>^ ^#*>fe «>£^ ^7><y p- N ^ ^-(junction) 5&tt 

P-I-N ^ Cfol^.^ ^ 7)1 ^ ^l^^l^ ^«rSlfe % ^IJLSl ^71^1^ f^-g- 51^-31 A}Jr 
^el SIS. ^ s\S. ^°\] 91 7m ^ #^-g- ^3=5. ol^^^l M cfol^c ^ 

^HK 11-16) °1 ^sHS ^sl^- 7l^(l)# i^&t}. 

<62> Aj- 7 j ^el^ 71^(1)^1 ^-^l^r Eflol^ ^-ol ^4^- ^ ol^ efl ol ^ ^ ^ A >^( 2 )^, 

=L #A>^( 2 )* 31*11 *}ol£LS ^Al^ 7l#^ 71-^^ ^z}- 711 al El (etched cavity) (6) ^ -^-^}- 
^ ^(thin film layer ^£l°l n ^ *§^o_3_ 7}%-Q #^(2)# i 

f^rfe #^ ^(membrane) (3) °] ^^5l^ ^^f. ^} #a>^ «v^- (3 ) Aj-o^ 

^ ^ #^(2) ^^^^ ^^o^ -^o^ ^ ^ %■ ^^51^ ti]-A>a1-nl- 

(4)* n-1 ^-7>*H #^>€ sfl°l^ ^o] t^^-S sll-o> Hfl^ll^Jl, 
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^-f 3M*i ^(profile)* *£ (shaping)^- ^ U ^ 7fl^(beam 

shaping aperture)S.S. -§--§-°] 7} 2 g--s\t] r . 

S.S. r±o)SLEL2] ^-g- 3*1 ^(11)4 efloj;*] # #^ S.u|E^ 

(monitering)*}^ s} 1 ^ 3. (feedback control circuit)!- **fl # #^-§- efl*i 

-fr*l^ ^ 9l5L^ H>}7] «J S-^^-§- S£ ^-o^c ^ ^ (12 )<y| 

^Jl 3#-g- % Cfol^c ^ ^q. (13)(14)ol fg^sqoi olo p j i 7]^- 5^1 H]o)t\ A]Jr 

<?1 JL^sf( r f: radio frequency) ^IJl^ ^ ^ cfo]^.^ *r£-(di f ference)-°3. 

67fl5l c§<*j ^-^M tifl^l^ # ^H^B(diode 

segments)(15)(16)^ ^- ^l^L^iH(15)(16)2l ^ aIJl^ S^g- °l-§-*H # 7)% # 

tr ^t^JL^ ^H^l- -f-*><*| 5£tH^i focusing servo) *H ^l-S-^^H °i 

3* ^r^AS ^ ^ 9l7\) ^4. 

« 0 V«H] ^*fl 7>^-£l^ s)s}-uli= ^Eflo) til^tr ^(sidewall)* 7 r *H, oj a_V-§-^ 
°l£r ^4(RIE: reactive ion etching)^ °^°] ^5}^ ^ ^(silicon deep RIE) 7]# ^ 
^ £^ ^(dry etching) 7l#* ^-g-* r ^ 7ll^^-g- 7flwlE]S£ ^ & 
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<67> # Bfll ^ £flo]^ % ^A>^(2)7l- ^Cl^- 7l^(l)^ ^ 

^n^l* i^o]^ (spacer) (7)1- ^ ^-( bonding )*Rr 3H1 ^sfl % ^#7l 2.^- 

(10)°1 

<68> a o v 7 ] i^o]^(7)^ PYREX ^ (glass) ^-^ ^. £ o^ Na(sodium)°l ^-R-€ ±4 ej- 

°d -n-sK soda lime glass)!- €j2.?t ^o]x\( 7 )c>\ ^ ^^f^, ^l^ <3<3£r 

^ ^, °1 ^3fl<>H(7)S #7l ^e)^- 71^(1)2)- ^« 0 >^ ^^/S^ 

3^iMl "l^ ^ (metal lie solder)* sflE^ (patterning) ^ ^ 71^(1) 
^ ^ ^MM*1(7)-I- ^^(align)^>JI 1^8: 7}*fl o)%*\ #r^^-( so lder bonding) 

<69> # ig-A^yl -E-lr(20)£r 5- 8, J£ 9, £ lOofl 5.^2} H>sq. ^-o] ( <£?§^V\]9\- iga^ 

^ ^Sl^ #(23)^1 Al^- ^ A];2}-nV(22)ol olj7 ; n ^1 Z| ^ A> 

5|-^-(22)^ ^-^ofl Aj-ti. ^(21)ol SOI ^(silicon on insulator )(26)£] 

°l H o V ^ ^^H^l ^1*H ^H^M ^1^-^(27)71- ^S) 0 ! SX^, OL ^\}7]^- 

(27)^1 ^#5} ^5l-^-(22)^ ^6fl ^^--g- ^ sfl^.(24)7> #cl^^-£l^ ^Jl, =L 

^ 3flH.(24)^l #^<*fl ^ efl^l^i cl-ol-2.= (31)7l- ^^^H &^f. 

<70> ^-71 Eflo]^ Cfol^.c (31)7l . ;^J=L( 27) o| ^s-ofl^ 45 o^ A ]. 1 g^ : o]=^ n] E-) 

(mirror)(21-l)7> 5a<H*l. eflol^ t}oi (31)0^ #a>s]^ tfU}^- ^ oi^s 

<71> ^7] eflol^ tq-oj^^LOi)^ ^l/S^ ^ #^-g- ^ 2fl = (24)^ tiJ-S^l 

^ ^S-SKphotolithography) 7]^# ol-g-^o} 7]~^£lJ2.S 45° *1 (21-1)^ 
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#^-§- ^ 4^(24) ^-^V* p>o]HSu]Ei ^fo s -B-^m ^ 

*fl2 ^1°H(25)1- ^--r- ^(23)^ efl^wafer levelH^ 

f-§- 0 l-§-*H S^*>J1 711^ ^(chip) ^efls. cfo]^ (dicing) tb ZL 7flt ^ 3jEflof| eflo] 

*i tH£j=(31)* ^ci * tJ" ^ # ^^7l S.1-C20H ^S|<H ^14. 

£ ll£r -g- # ^#7l 51^2] ^ll^^il- xj-eflS ^JES.*!, ol§ 

£ H2] a )ofl Hf^ ^-ol ( ^ N-type^ impurity)^, ^(doping) 

€ {100} ^^ y oH^ 7l#(l)-i: a] ^l]^L(starting material )S *H , o] 71^(1)2) ^> 

^] a>^] ^-g-*}^ ^HV(ioi)^- 3flBl^*H -g-^ (boron)SE^ SriJ-g-iCH^) 

^ p<§ 1-^#^T # ^1^.= 7> ±.^S] <$<$d\] ^iM^iL^ ^ 

(opening window)* ^*}JL, =L ^HhJK 101)-§- o}iHS S-g-*H °l£r ^^(ion 
implantation) p^ 7)^(1)2] n ^ ^^sM , ZL2}- £ 

£r #3HH #^(101)* ^^(strip)*rul, (annealing) £ 3* 1*13 *3 

# ^(intrinsic well)(102)-i- 

ziei^, £ us] b)4M3- £oi, ^ nuo2)^ ^ <8*H P ^ p 
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<76> ##^"(103)* ^ ^ ^ ^ l^el #7fl# 7^ # Cfo]^ 

^(104)* £ 11^ c)Q ^1 l^el 71* (l)a^ofl MH^fe ^s*^ 

^l7l*>^ p-I-n g±r £S t=Mo_JE1 «fl<t(13, 14, 15, 16H *^€^. 

<77> -S"7l«4 ^-o] ^ S cfoj^c Ufl^(13,14,15,16)ol 7l*(l)^ ^ 

^ofl £ 1121 d)Q A ^El€- ^s^Uaw stress silicon nitride)* Sr^M^zJ- 

^(CVD: chemical vapor deposi t ion)£-3. ^^}7]^ *)e|^- ^Sr^V^E]^- ^gsKV^Hl 

^VSj-Bi- -§-s| ^(stress compensated) € ^(106) (107)* ^ nj-* 

7l*(l)2l ^ofl *>3l B-Sr ^^-S. ##^(105)* JfllH^aM 7l*(l) 

°fl ^-§-^ ^(106)* sflE^§>7l fl* ^ «>^a(etching mask)* °l-g-*M #71 

^-S-^ ^(106)* °l£r ^ ^ 7l#* °l-g-*H ^^-(105) 3fl^ Jf 

^"71 ZL ^1 7\ *V ^ #^(105)* ^7lt}:4. 

<78> ZL^d* S. e)^" Ik*], 7l*(l)2l 7)1 1 ^o] ^^-^ 2fln ^ ^ 0 ] ^ 

#a]-^(2) #A]-^ ^^r^U)* «§AjBrj-7fl^ =4* ^(108)* ^(deposit ion) tb^-. 

^^NS ^ SW108)S] S^afl a>^1 ^ o_S #^(109)* iflE^^ui, ZL ^-^-^* 

(109)* ^Tltrcf. °1 ^HH # sfl^ ^ * #a>^( 2 ) % ^ # 

*1* ^(4)ol ^£4. 

<79> =L^ S. f)Sq- ^-o], 7l*(l)fil ^ofl Eflol^ #A>-« tg # Al zj. n>^3.-§- <3j- 

^(110)^3. oj-g.^ a ^-(chrome) ^ ^ U 4 D -I(110)t ^ tb 2fl°l*l * #^(2) -ff 
&3 ^Zf °r^H-g- «^(110)* A>^1 RSf ^ ^Z]- 71^* ol-g-^o^ ^71^. 
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<80> ZL^, £ lis] g)4 7l^r(l)^ e>^ofl ^ 31 °l-g-3H *iM=i 

°)1 # # A >^ <8^-g- H -l^4 3*i*H ##^-(m)# ^e^^ji, zl ##^(m)# <>1 

-§-*r<^ ^r-g-^ ^ »m ^^M- s^s] -i]^ 4^3 «v°Hl07)# sflE^ *V 

* ^^-(lll)-i- *Ht1*H ^3^- <8^-g- ^tr^f. 
<si> # 7 l<4 ^ #eJMH s. h)Q ^4 D r^a. «>^-(i07)-i- ^-n 

j=5}\+ 71^(1) S^s] o]^ ^ e ^ -g-oflo] ^AV5j-^;#(K0H:potassium 

hydroxide), ^^Sj-i-fBilKNaOH) , TMAH(tetra-methyl ammonium hydroxide), 
EDPCethylenediamine pyrocatecol) -§-S| °l y o VA ^ -a^^- (aqueous anisotropic 

silicon et chant) ^1^1 -^^r *f^, {m} ^ ^^^S. ^s^-i- £~ 

u)ZL ^EflS] Alz]- 7flHlBl(6)7> 7>^-^r4. #5L£. o) ^joflA^ X)^X\ 7^(1)^ ^ 

<82> =L^, 5. 11^ i)°lH<^ ^o) > 7l^r(l)^ ^Tgofl Efl o] ^ laj ^A>^ 

# AlZ|- n} ia ^ ^(HO)* ^]] JELai\+ 7-]-§-^ «VnV( 106 ).g- tiV-g-^ o] ^- AlZ^O S ^7^}- 
JH ^-7] ^(HO)-fr ^T^}^ Eflo]^ ^- ^A>^( 2 )7> ol #A}^ MV^- 

^Efl^ ^(membrane) (3) #e1#^l *>7ll ^cf. 

<83> A o v 7ls q. ^-o] eflo]^ # #a>^(2)» ^^tr ^ *>*1^ #313- £ 11^ jHH^ , 

-B-el t-D^s] isll°H(7)-I- 7)^(1)3]- ^flolji] cf^s. 3^.3. ^ 7fll ^ ^flS. cfol^i 

^ # ^#7l 10)^1 ^^4. 

<84> ^-71 ^JEflo]A-](7)7l- -frs} 71^ ^5]^ 71^(1)34 ^'<* o] <i] o) J=L«-^ 

^r-f-^ n#^(mesh grid) ^^S. 7>^=1 S-lMsl-I- ^-§-^>^, -R-e) 7l^2|- 7]^(l)£) 

3^8: JL^l^i ^ 71^-ofl Jl^i^ <y7>^^ ^1^51^ ^^-( anodic bonding) 7}^S. 7} 
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-8-el 7l^fi] 44 ^ #ci# ?§4*V * 4^ n°]z\<H- *4 7l«:* 

44/^44 1* 7>44 #4« ^4 *ol^ #Cl^ w o >^5L *}-g-^ ^ 44. • 

< 85 > £ 12^ 4^1 4^ ^- 1HM £^(20)4 4 ^£4* *}%}S. 1±4 44^5.4 , o] 

» 4s*M # ^4 £-t(20)« *fl2:SRr 4^4 4*344 444 44. 

< 86 > ni^ f £ 124 a)4 40] SOI 4 #(200)* 4445-3. 44 4 44:(200)4 4^ ^ 44 

°fl °144 ^4€- 44 4i3 ^(masking layer) £.3, 4*€ 44€- 444 Xfe 44 €■ 44 
4(silicon oxide) ^ °144 ^z^- -g-^ofl 4444 ^ 4^3 44(201) (202)* 4 

4(oxidation), ^4 ^4 44-° 3. «g444. 

<87> 47l S0l7l4(200)£: 44 44(23)4 U00}44 4% to fl <M 9. 74° 44 

44 444 4^ 4-¥- 44€- #(21) g 44 ¥ 44^- ^ 44°H 4444 ^44 

44^- 444(22)4 *84s c»1^44 &4. 

<88> ^-714 44°fi4 £ 12^ bH144 44, SOI 44(200)4 4^ 43^- #(21) 5. 
44 ^444 4^ 44 4^3 44(201)4 S4°I1 444(203)* Eisfn, 44 5.4 ^ 
—-3. 444(203)* ^, ^ 4^4(203)* 44 4ias 44 44 4^3 

44(201) <3^i* 4*4 4* 44 ^4 4#s. 4444 444 44 4<3* 44(define)4 

3 4^-4^4(203)* 47144. 

<89> =L&3f, 5L 124 c)4 44 44 4^3 44(201) 443. =&14 44 44€- #(2D* 
444 43-5- 44 K0H, TMAH, EDP, NaOH f-°fl 47} 4444, ^4 44 44 4 

#(2l)4 {11444 ^444 44 447} 4444, 334 444 444 44 4*34 

4 43€- 444(22)°!] £444 44*4 444 444^ 44 44 444 4444 44 
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3 SHI ^ #(21) ai^oI^- ^ ojcf. 1^1, {100) tfl«fl 

9. 74° 71^^^]^) o^n>si #i=. avh ^e]^ #(21)4- *}Zftr ^ ^3tt ^zj- 3H¥Ha*l 

{111} ^ ^3} 71^(200)^1 45°3*r» (200-1)* £ 

* *r $0=k °1 *}^rl±Tr B£cf€- #^3^ {111} ^(200-2 )£- 71^(200) 

2] 64. 48°» ol^-Tll ^rf. o]^ ^-g.^ {100} ^ «o Vf £3} {m} ^w<KM 54.74° 

1- °l^r ^-g- ol-g-^V ^ojcf. ol«^ aj^s. xiz}- s^s} jf. AizV n}i 

as Af-g-sl^ 7]J&(200) ^-.^^ ^(201) (202)^8: afl^^-. 

<90> nei^ IE 12^ d)2f ^<>1, 45°^A}^1 ^(200-l)°l #(21)£] 

S.^] ^ z>#nV(204)-i: £i( coating)^ ^, *>3l E-S} sflE^^ji, o] zj#nv 

(204) ^m^H ^ ^(205) 0. ^(evaporation) 5E^ ^ ^ (sputter ing) ^ « 0 v^o_ 

<91> ^-ylSf Z>£- ^EfloflA^ £ 122} e )5} ^-O] JrnVo} ^n1-(204)# o}^m -E.O) -fr7l-g-*fl 

<HH #^(204)-4 ^1 zJ-#*V(204)^ ^ ^(205)£r 

^T^ji, #3h*K204)°l ^s}^(22) ^ 7l^r^^ofl^V ^wVbVo] u-^ s)o} ( 

°1 3 *V sflEi^ wj-^j-i: e]HB -2.^(1 if t-off)e} &l*S.-±5. ^-2) 

^(24)7} ^t}. 

<92> A o v 3HH, £ 12^ f)°lH2} 45° 5. uls1(12-l) ^ # = 

3)]^.(24)7} SOI 71^(200)1: i^s] 7}^ 3^ a-} (25)7} 
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, ^ ^^-#o.S o]-g-^ ^ ^o] ^ o_ s ^^/2:^tb 7fl1 ^ 

Sl;(20)ol ^^Cf. 

<93> ol^l-sf ^-o] ^oflA-^ 2:^3} # ;g #71 2.^(10) ^ ^"^71 3.^(20)0} v\o] 

(10)4 # 2.-^(20)* <H1^-Al ol-g-^H ^ D-^-^^i , ^<H1 # ^<$ 
141 

^71 2.^2} S^*fl» ^W]*V # Sjoj vfl^-€r>^ ^rfl-g- *flf~g- *H*f<jRr ^ 

<95> SB*}-, Aj-7] ^- Sjoj ^- ^ #7] ^. «v^ 7] £ -ol n]^7>^-7l# 

(micromachining) ^ >£2.*ll <H4^-§: ^l^H-S. -^2) ^^£5]- ^2 

(uniformity)l- ^ ^ ° 0 MP3(mass productivity)^- 1^*1^ 4 1 JL^r 
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[3^*8- 1] 

f^ofl H^^l ^Tl^M #*£K=- *H«1bJ7> ^^s]<H ^e]^ 7l^r 

#7] -a 31^ 71 ^Sl 3D Hi Hi tf^ofl $^5^ #C>1 -f-^^ #A>^ 7 f ^ ol^ £ 

A o V Efl ^ # ^3.3.^1 Mif «>of S-O^ ^71^1^5. ^ 

71 2.1- . 

[^^8- 2] 

*)1 1%H1 Si^A-i, 

•^-71 ^AH^^yV^o] ^ofl^ #AV^ ^-Ol #^_OS t^-aI ^-uZj-Sl^ 8>J1 alA>E] c^. 
^ ^ V °l 3 ^13^ # ^#71 5.^. 

3] 

1%H1 &<>H, 

^•71 M cfol^ ^ afl<l^ ^--f- *j*l ^l^-, 

5fl°l^ # #^-g- aMEl?^H si^°J ^il^slst ^-n # efl^ 

32-20 



1020020075492 2003/10/20 
% r]^E19] 7}^d\)^\ aVA>£]^ % Alii ^ t±# ^ JI^S}- *\3L % 

4] 

XI 1^ S^r XI 3%H1 SJ^^, 

#7l cfol^c^ ol-^^j ^>o] p-N^^- t^o^h. P-I-N^^- t^-o^c ^ 

2=: §>M-o] ^ ^o_S. ^ % ^#71 S.-^. 

[^^8- 5] 

XI 11H1 5a<X*1, 

6] 

71 5L#. 
[^^^ 7] 

* 7}X^ ^Xl^-^1 SOI 71^21-, 
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SOM^ofl ^71^-^1 <|}^H ^o) afl^^ 45°^A}*l7fl 

S. *Kr % ^"^71 2.1. 
8] 

9] 

^■71 ^Cf S^<y -fj-e} oj ^ ^io S ^ # ^-^71 2.1- . 

10] 

7f7]b SOI 71^, AV 7 ] SQI 7l ^.o| ^.w. ^^s. ~o] Z\)7]S\o] aflTl^ 

eflo]^ cfojiJElSK ^-71 SOI^ofl ^171^-^ <^^<Hl ^ ^5}^ ^o) *\)7]5\tf\ 45°^ 
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=L % 5L^2] #4<Hl Wfl^lEl^ #<y-«.ofl <a^^^°l ^}7]S\o] # rfg. 4^3^ 

?H447> 9Xt= 7144, #71 ^Sl^ 714^1 5l|a]El ^ofl t§^£]^ -f- 

44tt #4^7}- ^4<H ^ #4^ ^#444, ^. 7 1 #A>^^^ttV^- 7 j^- 
#^1 ^#4^ *IM4 ^-B] #43^ ^ ^ ^ ^- t^^a^tLE-j yVA]-S]<>| ^ 

^ ^11 4^4 ##Jl» ^4 ^7lA]JlS. 444°<l 3#4tt IS 4°l^- = ^ ^ 

yfll-i- ^14^ # ^#71 sl^4; 

#71 % ^71 5.^4 # ^% 7 ] 3.^3] A\o)6\] 711 ^4 4*^1 # 4^71 

-£1-4 4 ^#71 ifl- 444^ ^HA-H- 3.440} ^51^ 7^ M.7$ 

[%^4 11] 

n-type^l °1 7 14^ ^^ofl p ^ ^<5>j! 1^5l4<*l 

4# n* ^§#4^ 4^14, 

#71 4# €^1 H^^^^l ^4 ^ ^^El«- 4<^ p^4* ^#4^- 

"£434 714 5.4^1 4^3^ #44* ^1714^ p-I-n ^^SSl 4 4°1^- tifl^* ^# 
4^ 4314, 

#71 714^1 #44 44<i *14^ 44* ^#4 ^ #4 ^°o VJ r^ ^^^^-i: 47lJi 
4^*11- *fl7^Rr 4314, 

#71 ^-g-a 4401 ga^t^ ^ofl ^r44* ^444 4**1 714^1 4 

^ofl ^-^44* ^44 ^ ^-g-^ 44^1 #4^7} tgA^ JjL-g-.fi. ^Jl 01^ ^440] 

^1714^ ^4 4^3-g- 44* <g#4^ 4314, 
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^-71 7]&2] T^ofl ^-g-^ wVnl-^ ^ofl ^ o.^ «V^-4 333. Aj- 

^-71 71^:^ ^ofl ^Z}- nf^a^ aflT^ #5rH 7l^ ^ 

n^n^r ^*Rr &7\M, 
#71 71^ tfi^ofl Alz]- pj-^EL-g- J^-fr -f-^V^ 7l#^ ^ofl 

Q^^^r ^7i^>^ ^ #A>^1- 7 >^1^ #A>^ 

12] 

^ ll^oHl 5U°H, 

A cM # #A>^p- WV^^ ^ofl w o^1-g- ^ ^*Rr ^T^ll- Cl ^ 

13] 

11^- JE^r ^1 12^-ofl oio^, 
14] 

A o Vj f -^^^ ^e]^- #^ a>o]oii ^sj-^l ol^o]^i S0l7l^r 
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A oM *J^§. #^ ^#^<^-a- ^zHM ^ {ill) 

^S^H A1ZV>§^7> H^S" ^171^4 6}-g-S| ZL aflT^ -^2] ^<§H 45 o S ^ 

^-7] ^ ^Sl-E-oll ^-g^ AV^nVo^ AV^cHl #^-§- ^ S)] E-| ^ 

^-71 #^-g- ^ 2fljE.°l ^ofl efloj^ Cfol^c^ ^ 7l ^ ^7^11- ^>^O.S. ^A] 

15] 

A oM #^-g- ^ 3fl^-# 71^ #7flfe njfi^ i^-*V SOI 7}&$\ ^ % 

3. AV^nVofl =4* «VPV^. U-^Ai ^-g- ^ 3fl = * ^ ^ 

t^7l ^l^wj-^. 
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16] 

17] 
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[£ 3] 




10 



32-28 



1020020075492 



^ 2003/10/20 




32-29 



1020020075492 



#^ ^*}: 2003/10/20 




32-30 



1020020075492 



<a*}: 2003/10/20 
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